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(54) INKJET RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To satisfy the requirements 
of miniaturization by bonding a substrate to a wiring 
board arranged with pad for making electrical contact 
with the carriage side using an anisotropic conductive 
film composed of conductive particles and an insulating 
adhesive. 

SOLUTION: An anisotropic conductive film is applied, 
while stripping a peeling sheet from one side thereof, 
onto the electrodes 302 on a substrate 203 where an 
electrothermal converter is formed and then it is hot 
pressed while being aligned. Subsequently, the 
remaining peeling sheet is stripped and, at the forward 
end part of wiring board side electrodes 301 of an 
outside electrode film 305, the part corresponding to the 

electrodes 302 on the side of substrate for forming the electrothermal converter is superposed 
on the anisotropic conductive film before it is hot pressed from above a base film. 
Consequently, the thermosetting binder of the anisotropic conductive film is cured and mixed 
metallic particles are collapsed by being clamped between the wiring board side electrodes 
301 and the electrodes 302 on the side of substrate for forming the electrothermal converter. 
Consequently, an electrically conducting state is brought about and miniaturization is realized. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The top plate with which ink passage, the liquid ink room, and the ink installation way were 
formed, and two or more ink deliveries were arranged, In the ink jet recording head which consists of a 
substrate with which two or more electric thermal-conversion objects for carrying out the regurgitation 
of the ink separately corresponding to the ink regurgitation train, respectively were formed The ink jet 
recording head characterized by coming to connect said substrate and the wiring substrate which has the 
pad which performs electric contact to a carriage side using the anisotropy electric conduction film 
which consists of an electric conduction particle and insulating adhesives. 

[Claim 2] The ink jet recording head according to claim 1 characterized by said anisotropy electric 
conduction film coming to carry out homogeneity distribution of a copper alloy particle or the nickel 
particle into insulating adhesives. 

[Claim 3] The ink jet recording head according to claim 1 characterized by the mean diameter of said 
electric conduction particle being 10 micrometers - 20 micrometers. 

[Claim 4] Claim 1 characterized by being the thickness to which said anisotropy electric conduction film 

does not exceed 70 micrometers thru/or an ink jet recording head given in three. 

[Claim 5] The connection of said anisotropy electric conduction film is the ink jet recording head of 

claim 1 thru/or 4 publications by which the closure is carried out with ink-proof encapsulant. 

[Claim 6] Said ink-proof encapsulant is an ink jet recording head according to claim 5 which is silicone 

RTV encapsulant. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to connection with the external lateral electrode 
connected with the head lateral electrode linked to the electric thermal-conversion object and signal line 
of an ink jet recording head at the driving means about an ink jet recording head. 
[0002] 

[Description of the Prior Art] An ink jet recording device does not almost have the vibration at the time 
of record, and the noise, and since colorization is easy, it is used for others, facsimile, a copy, etc. which 
output the data of digital processors, such as a computer. [ printer ] Such an ink jet recording device 
performs record of a high speed, high resolution, and high quality using the ink jet recording head 
equipped with the electric thermal-conversion object which prepared the ink droplet corresponding to 
the nozzle for carrying out the regurgitation, and the nozzle by carrying out the regurgitation of the ink 
droplet to a record medium from a nozzle according to a record signal. 

[0003] In the ink jet recording apparatus using such an ink jet recording head, since each electric 
thermal-conversion object of an ink jet recording head is driven according to a record signal, a drive 
wave must be impressed to each electric thermal-conversion object. Then, he is trying to connect the 
electrode linked to an electric thermal-conversion object, and the electrode linked to an external drive 
circuit by the rubber connector method or the solder method in the conventional ink jet recording device. 

[0004] 

[Problem(s) to be Solved by the Invention] The degree of integration of the electrode linked to an 
electric thermal-conversion object and two or more signal lines is carrying out densification of the ink jet 
recording head with the demand of the miniaturization to an above-mentioned ink jet recording 
apparatus. Therefore, when connecting by the rubber connector method like before, a limitation is 
generated in a miniaturization on a device, and densification. Moreover, when connecting by the solder 
method, it becomes easy to produce a contiguity inter-electrode solder bridge, and a limitation comes out 
to high density array-ization as the array of an electrode becomes high density. 

[0005] This invention is made in view of the above-mentioned point, and it aims at offering the ink jet 
recording device equipped with said inter-electrode connecting means with which the demand of a 
miniaturization can be filled. 
[0006] 

[Means for Solving the Problem] The ink jet recording head of this invention for solving the above- 
mentioned problem The top plate with which ink passage, the liquid ink room, and the ink installation 
way were formed, and two or more ink deliveries were arranged, In the ink jet recording head which 
consists of a substrate with which two or more electric thermal-conversion objects for carrying out the 
regurgitation of the ink separately corresponding to the ink regurgitation train, respectively were formed 
It is the configuration that said substrate and the wiring substrate which has the pad which performs 
electric contact to a carriage side were connected using the anisotropy electric conduction film which 
consists of an electric conduction particle and insulating adhesives. 

[0007] Said anisotropy electric conduction film has the desirable configuration which comes to carry out 
homogeneity distribution of a copper alloy particle or the nickel particle into insulating adhesives. 
[0008] As for the mean particle diameter of said electric conduction particle, it is desirable that it is 10 
micrometers - 20 micrometers. 
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[0009] It is desirable that it is the thickness to which said anisotropy electric conduction film 

furthermore does not exceed 70 micrometers. 

[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to an accompanying drawing. It is the important section expanded sectional view to which the 
appearance perspective view of the ink jet recording head to which drawing 1 applies this invention, and 
drawing 2 meet the outline decomposition perspective view of drawing 1 , and drawing 3 meets the A- A 
line of drawing 2 . In drawing 2 , it is the wiring substrate which has the pad with which the substrate 
equipped with the electric thermal-conversion object for 203 to carry out the regurgitation of the ink and 
204 perform an anisotropy electric conduction film connection to a carriage side, and 205 performs 
electric contact. 

[001 1] This ink jet recording head is connected through an anisotropy electric conduction film. As 
shown in drawing 4 , the anisotropy electric conduction film 403 with a releasing paper comes to mix 
the metal particles which are the electric conduction particles 303 into the binder 304 of a heat-curing 
mold, and sticks releasing papers 401 and 402 on both sides. 

[0012] Then, temporary attachment of the anisotropy electric conduction film 501 which removed the 
releasing paper 402 of one side on the electric thermal-conversion object formation substrate lateral 
electrode 302 of the electric thermal-conversion object formation substrate 203 with which the electric 
thermal-conversion object mentioned above was formed as shown in drawing 5 is carried out. Alignment 
is carried out on the electric thermal-conversion object formation substrate lateral electrode 302, for 
example, temporary attachment of this anisotropy electric conduction film is 2 for 80 degrees C and 3 
seconds and a 1 0 kgf/mm pressure. Thermocompression bonding which applies the heat, the time 
amount, and the pressure of extent is performed, and it carries out by changing into the condition that the 
binder of a heat-curing mold does not harden enough. 

[0013] Subsequently, as the remaining releasing papers 401 of an anisotropy electric conduction film are 
removed as shown in drawing 5 , the part corresponding to said electric thermal-conversion object 
formation substrate lateral electrode 302 is piled up and placed on an anisotropy electric conduction film 
by the point of the wiring substrate lateral electrode 301 of the external lateral electrode film (base film) 
305 and it is shown in drawin g 6 , it is for 200 degrees C or more and 7 seconds and 40kgf/mm2 from a 
base film. The temperature, the time amount, and the pressure of extent are applied, and it joins. 
[0014] Since the metal particles which the binder of the heat-curing mold of an anisotropy electric 
conduction film fully hardened, and is mixing by this are crushed in the condition of having been 
inserted between the wiring substrate lateral electrode 301 of an external lateral electrode film, and the 
electric thermal-conversion object substrate lateral electrode 302, an external lateral electrode film and 
substrate side will be in switch-on electrically. At this time, in the slit slot 502 of the side of an 
electrode, the metal particles which escaped and remained were pressed by inter-electrode, and it will be 
crushed by most binders of a heat-curing mold. 

[001 5] The binder of the heat-curing mold which the anisotropy electric conduction film hardened 
prevents that produce the holding power which pinches the electrode and substrate lateral electrode of an 
external lateral electrode film, and an external electrode film exfoliates from a substrate. 
[0016] Then, in order to close the mounting section using the encapsulant of ink-proof nature, liquefied 
encapsulant is put into a syringe and potting spreading is performed using a dispenser. Then, after 
covering the mounting section with encapsulant completely, it piles up at a room temperature and 
encapsulant is stiffened enough. In addition, although sufficient time amount to stiffen encapsulant 
completely is required, if it is made to pile up about 10 minutes, the fluidity of encapsulant will be lost 
and the injection to a back process of it will be attained. An ink jet recording head is formed through the 
above process. 

[0017] Thus, low-cost-izing, a miniaturization, and fertilization are realizable by connecting the wiring 
substrate which has the pad which performs electric contact to a substrate [ with which two or more 
electric thermal-conversion objects for carrying out the regurgitation of the ink were formed ], and 
carriage side using the anisotropy electric conduction film which consists of an electric conduction 
particle and insulating adhesives. 

[0018] Moreover, in this way, by using the encapsulant of ink-proof nature, it becomes the configuration 
that the mounting closure section of an ink jet recording head can bear ink Myst, and a reliable ink jet 
recording head can be offered. 

[0019] Here, an anisotropy electric conduction film is explained. Generally, an anisotropy electric 
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conduction film is used for electrode connection of a liquid crystal panel, faces across between the 
transparent electrode (ITO electrode layer) vapor-deposited on the length of a liquid crystal panel, width, 
and the glass front face of an end face, and the conductors formed on the polyimide film with an 
anisotropy electric conduction film, performs heating and pressurization, and he is trying to connect 
them. In this case, the current which flows from an input side is minute. Moreover, the surface 
roughness of an ITO electrode is very as small as about 0.01 micrometers, and with 1 micrometer or 
less, since it is thin, as an anisotropy electric conduction film, as for the thickness, the thing with a mean 
particle diameter of about 2 micrometers is used abundantly. Moreover, as an electric conduction 
particle used for the anisotropy electric conduction film, they are the particle which gold-plated the front 
face of particles, such as 10 to 20 micrometers polyester, epoxy, and polystyrene resin, a silver granule 
child, a nickel particle, etc. 

[0020] On the other hand, the top plate with which ink passage, the liquid ink room, and the ink 
installation way were formed, and two or more ink deliveries were arranged, In the ink jet recording 
head which consists of a substrate with which two or more electric thermal-conversion objects for 
carrying out the regurgitation of the ink separately corresponding to the ink regurgitation train, 
respectively were formed Since each electric thermal-conversion object of an ink jet recording head is 
driven according to a record signal, if a drive wave is impressed to each electric thermal -conversion 
object, the current of 2 to 3 A will flow at the maximum. For this reason, the resistance between the 
electrode of the external lateral electrode film which consists of a polyimide film and copper wiring, and 
the electrode by the side of a substrate must be very low, and must be large. [ of electric capacity ] 
Moreover, both connections between the electrode of an external lateral electrode film and the electrode 
by the side of a substrate are connection of metal electrodes, and there is a problem of being easy to 
form a coat in a front face depending on irregularity being shown in an electrode surface and the quality 
of the material of an electrode. 

[0021] If it is desirable to use the anisotropy electric conduction film with which using an epoxy resin as 
a binder of an anisotropy electric conduction film in this invention mixed the copper alloy particle or 
nickel particle as an electric conduction particle preferably again and it uses a copper alloy particle with 
small electric resistance, connection resistance can be suppressed low. nickel particle has irregularity in 
a front face, and has the effectiveness of destroying the coat of an electrode surface and contacting at the 
time of pressurization. Therefore, in addition to the direct continuation of metal electrodes, contact can 
be intermingled through the electric conduction particle which an electric conduction particle destroys 
the coat of an electrode surface, and connects, and connection resistance can be suppressed low. 
[0022] The mean particle diameter of an electric conduction particle is 10-20 micrometers preferably, 
connection resistance is stabilized by enlarging a mean diameter — the variation in the thickness on the 
front face of a substrate both becomes absorbable. When a less than 1 0-micrometer electric conduction 
particle is used, the stable connection condition — cannot absorb the thickness variation of a substrate 
and irregularity of an electrode surface, but connection resistance goes up with some electrodes — is not 
acquired. 

[0023] As concentration of an electric conduction particle, 20 - 70 % of the weight is desirable. In 
exceeding 70 % of the weight, electric conduction particles contact and insulation falls. Moreover, there 
are too few electric conduction particles that it is less than 20 % of the weight, and connection resistance 
goes up. 

[0024] As thickness of an anisotropy electric conduction film, 70 micrometers or less are desirable, and 
in order to acquire good connection dependability, it is still more desirable to be referred to as 35-55 
micrometers. When it exceeds 70 micrometers, in order that the binder of a heat-curing mold may not 
fully escape into a slit slot but may remain in inter-electrode, connection dependability with a riser good 
[ connection resistance ] is not acquired. There is no limit that a minimum should just be in the film 
condition which can contain an electric conduction particle. 

[0025] Thus, when connecting the wiring substrate which has the pad which performs electric contact to 
a substrate [ with which two or more electric thermal-conversion objects for carrying out the 
regurgitation of the ink were formed ], and carriage side using the anisotropy electric conduction film 
which consists of an electric conduction particle and insulating adhesives By setting mean particle 
diameter of a particle to 3 micrometers or more, and setting thickness of an anisotropy electric 
conduction film to 70 micrometers or less, using the anisotropy electric conduction film which mixed the 
copper alloy particle or nickel particle as an electric conduction particle The stable switching 
performance using an anisotropy electric conduction film can be acquired, and low-cost-izing, a 
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miniaturization, and fertilization can be improved. 

[0026] Furthermore, ink-proof nature encapsulant is explained. As a result of this invention person's 
inquiring wholeheartedly, it became clear that it could be equal to practical use of an ink jet recording 
head in epoxy system encapsulant and silicone system RTV encapsulant as ink-proof nature encapsulant. 
The former epoxy system encapsulant needs a heating cure process for hardening. Moreover, in order to 
discover ink-proof nature, sufficient heating setting time is required and it is disadvantageous for 
fertilization. 

[0027] Here, it is desirable to use RTV of a silicone system as encapsulant. Since silicone system RTV 
encapsulant is the moisture absorption hardenability in ordinary temperature, a heating cure is not 
needed but a process is simplified. 

[0028] Thus, by using RTV of a silicone system for encapsulant, it becomes the configuration that the 
mounting closure section of an ink jet recording head can bear ink Myst, a closure process is simplified 
further, and low-cost-izing and fertilization can be improved. 
[0029] 

[Example] Temporary attachment of the anisotropy electric conduction film with a thickness of 45 
micrometers which distributed nickel particle with a mean particle diameter of 15 micrometers of 40% 
of the weight of concentration to homogeneity as an electric conduction particle in the epoxy binder of 
an example 1 heat-curing mold is carried out on condition that 2 a 5 kgf/mm pressure for 100 degrees C 
and 5 seconds at an electric thermal-conversion object formation substrate lateral electrode. (Refer to 
drawin g 5 ) . 

[0030] Subsequently, as shown in drawing 6 , actual attachment was carried out on condition that 2 from 
on the film for 1 90 degrees C and 20 seconds and a 20 kgf/mm pressure, and connection between an 
electric thermal-conversion object formation substrate lateral electrode and a wiring substrate lateral 
electrode was completed. 

[003 1 ] In this example, when the electrical property was evaluated, as for connection resistance with a 
terminal dimension of 2.0x0.3mm, the property that less than [ 5mohm ] and electric capacity can also 
bear enough more than 5 A and the drive conditions of an ink jet recording head was acquired per one 
terminal. 

[0032] In example 2 example 1, except having changed the electric conduction particle into nickel 
particle, and having used 1 8% of average presentation (atomic ratio) silver, and the copper alloy of 82% 
of copper, it connected like the example 1 and the electrical property was evaluated. As a result, the 
same evaluation as an example 1 was obtained. 
[0033] 

[Effect of the Invention] Since according to the ink jet recording head of this invention the above 
passage the anisotropy electric conduction film which consists of a conductive particle and insulating 
adhesives is used when connecting a head lateral electrode and an external lateral electrode, the stable 
switching performance can be acquired and low cost, the formation of a high density array, and 
fertilization can be improved. 

[Translation done.] 
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[Drawing 3] 



http ://www4 . ipdl . ncipi . go . jp/cgi-bin/tran_web_cgi_ejj e 1 1 /20/2006 



JP,2000- 127404, A [DRAWINGS] 



Page 2 of 3 




JP,2000- 127404, A [DRAWINGS] 
[Translation done.] 



http : // w ww4 . i pd 1 . nci pi . go . j p/cgi -bin/tran_web_cgi_ej j e 



ii7 



(mB*mmvt (jp) (12) & |fj 4$ §^ ^ (A) (ii)4etrauH&H#* 

#^2000-127404 
(P2000-127404A) 

(43)&B8B ¥^12^5^ 9 B (2000.5.9) 

(51)IntO.' »Mia^ FI ^^.(^j 

B4 1J 2/05 B4 1J 3/04 1 0 3B 2C0 5 7 

2 / 16 10 3H 



aSMfcfc ffc&g©&6 OL (4 5 1) 



(21){HHS« 


^-BJ¥10-30S183 


(71)ffllSA 000001007 








(22>fflISB 


JfiSfcHMPlOJiCTB (1998. 10.27) 


JPDSCiiyclBIXT^I/P 3 T B30# 2 ^ 






(72)S5W# ft£ fl| 






*SCffi^CfflKTA. J p3Ti30#2^ 












(74)f$BA 100100893 






sea » (*3£) 






F^-A(##) 20057 AF35 AF70 AF93 AG46 AG82 






AG90 AP02 AP25 BA13 



(54) [MW(D£,m MEg^s y H 



(57) BGft] 




502 



^t*vtm$z> rc&<omk<ownmm&im!&-£ tire 

Ho 

CW*« 3 ] IWMBJ»«tt?0¥l%tta* t 10)im~2 
0 n di^Sl t^ttSUSS 1 V* 
x-y Mee-^-y Fo 

DHt&g 4 ] tGEHjerttJWt? W 7 0/im4I 
>^x>y MB»^-v F» 

[if** 6 3 WEB* > tMltmti/ 'J3-yRTV 
Fo 

[000 1] 

-N>y FICHU »lc-f >*i?xy HMfvy FOttSQKl 
[0 00 2] 

m&vmm -f»*;nr FESga«. esbsos 
if j. - * n©-r s> £ ;i/jaasa<ox- * * ta*j -f & 7 u 

®&\c»tm-tzctK£vz. nm. nmmt. nan 

[0 0 0 3] COi:3%-l'y^->'x'y Hgi'N'y F*ffl 
MB®-N-y FO&W^&gglttfcEgHI^KJSCTffift 

i^Tti. S^tl^Si{*»cS^Ufc®Sty1-aP©»ft@K 



(2) ^2 000-1 2 7 404 

2 

frf5.£5fc:LTV^o 
[0 0 0 4] 

CflBttBKW-r S/J^JftOR^lcfipoT, -f V^7->*x >y 
[0 0 0 5] *38Wtt±EOjSK«*ft*nftt>©T»* 

^rgw^-r^o 

[0 0 0 6] 

ftOWMKaCJfti**^** tife»S t 5 & * f > * *j 
x>y hfS^'N-y Flcfc^T, fflEg«t** U ySWx 
tafin^i' F*fr3'<-y K*<rr*EttS«i:^ 

mmm? t s&mmzmm t * e> * « g?? y -< )\> u 

[0 0 0 7] tWBS#tt#*7^Att»&&tfry3:fc 

50 [000 8] MfB»m!ia?0¥^JSS« 1 0 ii m~ 2 0 
[0 0 0 9] S P>G85ES^TltS«7-f *i#7 0(im 

*«*av'«j*"efc*iifca«»* bv^„ 

[00 10] 

* S^x «y FEtM- F©y1-g»«0. @2(iil ©M 
»DWS|ttH. H3a:H20A-A«lc»5iBa»fc*dKB 

40 &(DWfm$£8i#ZffiK tzW&, 2 0 4ttiKttlt7 

■< ;i/i»s^sp> 2 o 5 «:*•■*• u -y 'jm^mssm^ >z t 

[0 0 1 1] CO/r^^xyhBR^yFtt, STalS 

^;l/A4 0 3li, 0 4»c^-r<fc^Jcf^<t:So/W>^' 
3 0 4 4>IC««tt? 3 0 3 T'&Z&mmttW.XlsTlZ 

5o 

[0012] *ct, ±»Lfc*»«aE«flc3Wg*«n 
50 rcftais^^ftjB^fi 203 ©ma^»f*jg«s« 



-2- 



3 

MWffi 3 0 2 ±icm 5 ICtH? <fc 5 £frS<D§!MElK 4 0 2 
£iOL/cg7Jt!fe#S:7^/l/A5 0 1 *1&Wf?Z>o C(D 

g?j&mw y -< tv KcQfottu 9smsemmffi&R 

Wl@3 0 2±KffiB^fc>-£U 0>J;U;f8 OXU 3# 
F^, EAlOkg f /mm 2 SHE©^ B5RB*><fctflE;rj 

C 0 0 1 3 ] 0 5 KjjVT * 5 fcg^&SW^ -I" 

)VL,<D^<omw&A o i *iijLT\ jmmms?* ;i/ 
a c^-x^^wo 3 o 5 cD&MMmwnm 3 0 1 o 

fti«TttGf Mige^l^lMIS 3 0 2 fcfcfeS 

±., 7«>H. 4 0kg f /mm 1 g*<0i&g> BfRSfci 

[0 0 14] cntiot, P75-14#S7w^A<DfaSI 

jmft?^»W«S7Y^A(DEIRlS«fi!l«S3 0 1 t 
*£CMlK&tt&KM«£3 0 2 fcOHfcttSnfcttttr* 

&S8iO)i84>Xl> y bm 5 0 2 tc2EtfTs ^ofi^Mffi 
[0 0 15] S^tt»m7-<;l/AfD®{tL/c:fae!{t^cD 

[0 0 16] C<0&, »^>*14<D£f±giJ;&fli^Tj|g 

i$*M±-r2>rctbtc. *tt©§*ikjw*5"j >s?ka*u 

Z-&Z>lci±-\-#%1$r8*&-?z,l,\ i o^-aif^s^-y: 
[0 0 1 7] C<D£-5»c> ^>^£Rtttvr&fci6£>}*§& 

a? seeffigssy iLfrhtz* mfi&m'm. y^fr^ttm 

[0 0 18] $fc, CCOXvlc^ M-J>i?fe(Dii±m%: 

[0019] ccx\ m^ammy^^L.ic^rmM 

Of5XIItItL/cSiSlI (I T01ISI) 



(3) #18 2000-1 27404 

TV^S. <r<Dif-£. AftMfr£»mS«ift«3K/hT-& 
3„ £fc. I TO«@0*®iB^t±0. 0 1 (jmggi: 

LTtt, 10/im*&2 0/iniiD#iJi 
Xx/k J^UX^L'^flilfO^oSffitc 

[0 0 2 0] CtUcfcfLT, ^>^JjitSS, 
SliS^^ffljta-r & i: . «AT- 2 6 3 A ©Sg&tfg&tt 

[0021] ^mi^^rnmyj^mmy^^Ko^ 

[002 2] ««tt?<D^i%tta»i7£ L < 1 0~ 2 

iR^mic%;% 0 i o fim^mcommn^m^tcm^. 

[0 0 2 3] »W&^0iStf tLTfi, 2 0-7 011 

7 oa«%^S^5^lcti. 
^^MLT^igtt^T-r-So $fc, 2 0li%* 

[002 4] S7314»S7 ;I/AOiP^ fc LTt±. 7 0 
50 3 5-5 5 /imfc-f 5<0tf£P>U:Ji?3:LV\, 7 0 fim* 



-3- 



5 

[0 0 2 5] C<0<fc3fC. -o^*qtm-r§fc«)£o«is 

<D¥-%B®.&* 3 ii m«± £ U S f >1/ A 

<Dmm*7 0 tim&LTtTZCtKZO. SMi«7 

co 02 6] B-ry^tti=f±j|ijfi:ov^TSiwr 

LTtt. X#*S/*i*jhSi|, S"j3— :/5RRTVt*lt*J 

[00 2 7] CC?, i*ihSiJtUT(i^y3— >%<DR 
[0 0 2 8] C<D.fe-?{C. fllhSUlC->y 3->^OR T 

[0 0 2 9] 
K?S60U] fgftiffll 1 

¥t£!K?S 1 5 /tm<ON i ffi?£2»«!&? t VTt$—ic 
#«Lfc»3 4 5 ftm©A£1£*tt7.<;l/A£ 1 0 0 
•C, 5&IHL E*J5 k g f/ram ! «*ff?l»i 

#«j«aMfi«micfi«»*-r*. (ismd . 

[0030] OV^T*0 6 tc^-r * ?C7^ ;bA±fr e> 1 
9 0t> 2 0m EE73 2 0 k g f /mm 2 

[0031] *mmmici3^x. mxiM&timvith 

C5s iQtt&2. 0X0. SmmO&JstJgSxttiagT 
3t)5mQttT> «m^»fe5 AttJtfc* -f>^S?xy 



(4) #|S2 00 0-127404 

<S 

[0 0 3 2] 

a <«?j*) ii8%, Ms 2%<Dme&*QimLrcyL 

[0 0 3 3] 

&mw.7 << }VL.*m^%<DT\ &.jz.\^td&ms' 0 %.*nz> 
m i ] *ss»*auBT*-r>*3>xy him^y k© 

[02] 01 ©W:v»S?x v MSM'N-y VtDftMmm® 
X%>%> 0 

[S3] 0 2©A-AJglc»?^gi5^Kffi0T-^^„ 

20 [04] m%&mm74>]'i±<Dmwmffimwffimv3D 
[05] 'N-y mm&tnmmmmv&mjMommm 

[06]^^ HmifcWNmi f: ©&^Bf©#ifiI© 



1 0 1 




1 0 2 




1 0 3 




SO 1 0 4 




1 0 5 




2 0 1 




2 0 2 




2 0 3 




2 0 4 




2 0 5 




3 0 1 




3 0 2 




3 0 3 




40 3 0 4 




3 0 5 




4 0 1 




4 0 2 


mmm 


4 0 3 




5 0 1 




5 0 2 





-4- 



(5) 



2000-1 27404 




502 



